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A METHOD FOR COUPLING AND A COUPLING DEVICE 

Background of the Invention 
The invention relates to a method for coupling and to a 
5 coupling device. 

Different solutions are known for connecting together two 
shafts or shaft parts provided with - flange s . The solution shown 
in U.S. Patent 4,192,621 utilizes a cylindrical sleeve element 
having an internally tapered surface and an externally tapered 
10 stud bolt inserted in the sleeve element. Because of the 

compatible tapered surfaces the sleeve element fastens tightly 
into the bore of the flanges when the stud bolt is forced axially 
relative to the sleeve element in the direction from the wider 
end^of the taper toward the narrower end of the taper. This 
1@ y^oLght fastening makes transmission of high axial torque forces 
\£ possible. In addition, the stud bolt has a threaded extension at 
M each end onto which a nut is fastened. In this manner, the stud 
y bolt is placed under tension, whereby the flanges are clamped 
1 securely together and the solution is rendered well suited also 
SQ for high bending moments. However, this known solution is 
rT suitable only for fastening of flanges provided with through- 
ly going bores . 

Summary of the Invention 

2 5 An aim of the invention is to provide a coupling device for 

coupling two shaft parts together by means of a flange joint in 
the case where the bore of the second flange is provided with a 
stationary or fixed bottom, i.e. the bore is blind, but in which, 
however, tapered surfaces are desired to be utilized so that the 

3 0 shaft joint thus is suitable especially for the transmission of a 

high axial torque force. The invention is particularly directed 
to couplings for a crankshaft or camshaft of a large diesel 
engine. A further aim of the invention is to provide a coupling 
device which is structurally simple and reliable and the 
3 5 assembling and disassembling of which is as simple and rapid as 
possible. 

In the method according to the invention, the coupling 
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device, which includes a sleeve element and an adapting bolt 
arranged within the sleeve element, is inserted in the aligned 
bores in the flanges so that the narrower end of the tapered 
adapting bolt remains on the side of the flange having the 
5 through-going bore. Fastening of the coupling device in the 

bores of the flanges is accomplished by forcing the adapting bolt 
and the sleeve element axially with respect to -each other by 
applying a pulling force to the adapting bolt by making use of an 
axial hole in the adapting bolt and preferably extending through 
10 the whole adapting bolt and using the end surface of the sleeve 
element as support for the counter force needed. 

The compressing of the adapting bolt tightly to the sleeve 
element can with advantage be accomplished hydraulically using a 
y separate cylindrical supporting sleeve supported to the sleeve 
l|§ element and a piston member hydraulically movable relative to the 
supporting sleeve and having a rod in threaded engagement with 
the adapting bolt. Alternatively the compressing can be 
O accomplished mechanically by utilizing a tightening screw bolt in 
J" threaded engagement with the hole in the adapting bolt and a 
28J support piece between the tightening screw bolt and the sleeve 
-zf element and engaging the sleeve element. 

hj In a shaft joint arrangement according to the invention for 

applying the method described above the adapting bolt is arranged 
within the sleeve element and the joint thus formed is installed 

25 in the bores in the flanges so that the narrower end of the 

tapered adapting bolt is toward the flange with the through-going 
bore. In addition the adapting bolt is provided with an axial 
hole, preferably a through-going hole, for providing the mutual 
fastening or locking of the adapting bolt and the sleeve element 

3 0 and at the same time the fastening or locking thereof to the 
interior surfaces of the bores in the flanges . 

The through-going hole in the adapting bolt is provided with 
threads at least at the narrower end of the adapting bolt for 
applying force in the axial direction to the adapting bolt. 

3 5 In practice the adapting bolt is advantageously shorter than 

the combined thickness of the flanges. In addition the tapered 
surface of the adapting bolt extends preferably over the whole 
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length of the adapting bolt. Further the adapting bolt and the 
sleeve element can with advantage be essentially of equal length. 
In this way the flange joint requires as little space as 
possible . 

5 A separate end piece is advantageously arranged inward of 

the coupling device. The end piece has an annular abutment 
"shoulder which engages the end of the sleeve element and 

surrounds a recess which allows movement of the adapting bolt in 
the axial direction for detaching the adapting bolt from the 
10 sleeve element. The end piece is provided with a through-going 
hole which is coaxial with the hole in the adapting bolt. The 
hole in the end piece is provided with threads for engaging a 
releasing tool for the joint. The end piece is further provided 
y with a means, for example a pin, to prevent turning of the end 
l|y piece relative to the adapting bolt. By turning the releasing 
j 3 * tool while the end piece is held against rotation, release of the 
iU joint can be simply and quickly accomplished. 

J" Brief Description of the Drawings 

25 In the^fo 11 owing the invention is described as a way of 

^7 example/with reference to the drawings, in which 



'TIG. l^shows a joint according to the invention as an axial 
^ section^whereby the assembling is provided by hydraulic .means , 

j^IG. 2 shows a joint according to FIG. 1 as an axial 
25 section, whereby the assembling is alternatively provided 
me chan i c a 1 ly , and 

FIG.- 1 3 shows disassembling of the joint according to FIG. 1. 

Detailed Description 

3 0 In the drawing 1 and 2 indicate flanges, which are included 

in shafts not shown in more detail. The flange 1 has a through- 
going bore la and the flange 2 has a bore 2a with a closed or 
fixed bottom (blind bore) . In the cylindrical cavity formed 
jointly by the bores there is a sleeve element 3 enclosing an 

35 adapting bolt 4. Fastening the sleeve element 3 and the adapting 
bolt 4 together takes place by utilizing tapered counter surfaces 
3a and 4a, the tapering of which has been exaggerated in the 
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figures for clarity. The adapting bolt 4 has an axial through- 
going hole 5 provided with an internal screwthread 5a at one end. 

In the case of FIG. 1, a hydraulic means is used for 
assembling the joint. A supporting sleeve 6 engages the end of 
5 the sleeve element 3 and a piston member 7, which includes a pin 
or rod having threads 7a engaging the threads 5a of the hole 5 in 
the adapting bolt" 4, is fitted in a cylinder formed by the sleeve 
6 . The piston member 7 is formed with a passage 8 for feeding 
hydraulic medium under pressure from a not shown feeding device 

10 into a chamber 9 between the piston member 7 and the supporting 
sleeve 6. As a result of the feeding of the hydraulic medium 
into the chamber 9, the piston member 7 and the sleeve 6 exert a 
force between the adapting bolt 4 and the sleeve element 3 . The 
rr piston member 7 moves to the left in the figure relative to the 

14§ supporting sleeve 6, at the same time pulling the adapting bolt 4 
also to the left in the figure relative to the sleeve element 3, 
which remains in its place due to the supporting sleeve 6. Due 
M to the tapered surfaces 3a and 4a the sleeve element 3 expands 
J~ somewhat in the radial direction providing a tight fastening to 

23 the inner surface of the bores la and 2a. When a sufficient 
tightness is reached, the piston member 7 and the supporting 
Ly sleeve 6 can be removed, whereby the joint is completely 
assembled. It is not necessary to install a screw bolt 
permanently in the hole 5 to ensure the joint between the 

25 adapting bolt 4 and the sleeve element 3 remains in place. 

According to FIG. 2, the assembling of the joint between the 
adapting bolt 4 and the sleeve element 3 is accomplished 
mechanically by using a tightening screw bolt 12 having external 
screwthreads and a support piece 13 having a shoulder which 

30 engages the sleeve element 3 . The tightening screw bolt 12 is 
inserted through a hole 13a in the support piece 13 and the 
threads of the screw bolt engage the threads 5a of the hole 5 in 
the adapting bolt 4. By turning the tightening screw bolt 12, 
the head of the screw bolt engages the support piece 13 and 

3 5 exerts a force between the sleeve element 3 and the adapting bolt 
4, pulling the adapting bolt to the left of the figures relative 
to the sleeve element. When sufficient tightness is reached, the 
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parts 12 and 13 can be either left in place or removed according 
to need. 

In FIG. 3 disassembling of the joint is shown. For this 
purpose, the arrangement includes a separate end piece 10 which 
5 is inward of the sleeve element 3 in the bores la and 2a and is 
provided with a through-going hole 10a aligned with the hole 5 
and having internal threads" 10b. The end" piece 10 is also 
provided with a cavity or recess 10c, which is surrounded by an 
annular abutment shoulder engaging the sleeve element 3 and is 
10 large enough to allow movement of the adapting bolt 4 axially to 
the right in the figure relative to the end piece 10 for 
detaching the adapting bolt 4 from the sleeve element 3 . A 
support piece 16 engages the adapting bolt 4 and a screw bolt 14 
Jrf with a threaded pin part 14a is inserted through a hole in the 
life support piece 16 and the hole 5 in the adapting bolt 4 and 
engages the threads 10b of the hole 10a. A thrust bearing 
-Lt included in the support piece 16 facilitates the turning of the 
B screw bolt 14 relative to the support piece 16. A pin 11 
J" prevents the end piece 10 from turning relative to the adapting 
20 bolt 4. By turning the screw bolt 14, the adapting bolt 4 moves 
?*f to the right in the figure relative to the sleeve element 3 and 
Ly enters the cavity 10c of the end piece 10 and is released from 
^ the sleeve element, whereby the joint is disassembled. 

The figures show only one adapting bolt and a sleeve element 
25 arranged in cooperation therewith, but when applying the 

invention, several angularly spaced joints are naturally used to 
fasten the flanges of the shafts to be coupled. 

The invention is not restricted to the embodiments shown but 
several modifications are feasible within the scope of the 
30 attached claims. 
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